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PRELIMINARY AMENDMENT 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Please amend the above-identified patent application as follows: 

IN THE CLAIMS 

Please cancel original Claims 2-13 and substitute the following new Claims 14- 

27: 

14. A device for forming a deformable plastic material blank (2), having an open end 
(7), into a mold having an internal space shaped to correspond to a desired shape of a 
container (1); said device comprising: 

a receiving portion (4) for holding and sealing to said open end (7), said 
receiving portion having a receiving portion axial channel for accommodating a 
movable stretching die (11); 

a distributor module (14) having a module axial channel for accommodating a 
movable stretching die (11), said distributor module (14) engaging the receiving 
portion (4) in a fluid tight seal so that the receiving portion axial channel and module 
axial channel are axially aligned and so that the distributor module and receiving 
portion together have a device-side interior space (22), said distributor module further 
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having at least one connector for at least one fluid line to connect the fluid line to the 
device-side interior space; 

a movable stretching die (11) arranged to be guided axially through the 
receiving portion axial channel and the module axial channel; 

a metering unit; 

at least one tubular line connected between the metering unit and said at least 
one connector of the distributor module, said tubular line being closable to seal the 
device-side interior space; 

a heating means for heating the blank (2) to render it readily deformable; 

an ignitor (12) positioned within the device-side interior space for igniting an 
explosive gas mixture within the blank (2); and 

a cooling means for cooling a finished container. 

15. A device according to Claim 14 wherein the receiving portion (4) has, at an end 
opposite the container (1), an annular sealing surface (19) through which the 
stretching die (1 1) is movably passed, axially extending the receiving portion (4). 

16. A device according to Claim 14 wherein the closing means for sealing off the 
device-side interior space (22) is a check valve (23). 

17. A device according to Claim 14 wherein the stretching die (1 1) is hollow and has 
at least one outlet aperture (20) arranged on a stretching die tip, at least one fluid inlet 
(21) and at least one internal channel (39) connecting aperture (20) and inlet (21). 

18. A device according to Claim 17 wherein a check valve (23) is located within 
stretching die (1 1) proximate outlet aperture (20). 

19. A device according to Claim 18 wherein the ignitor (12) is fitted in the hollow 
stretching die (1 1) between check valve (23) and outlet aperture (20) and is oriented to 
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stop flow from the aperture (20) to inlet (21) and the ignitor is electrically connected 
by means of a cable (36) running in the hollow stretching die (1 1) to a control unit. 

20. A device according Claim 14 wherein the stretching die (11) is a steel tube (34) 
with a cap-shaped stretching die tip on which the fluid outlet (20) is fitted in a hole 
and the check valve (23) is provided with a valve body (37) movable with respect to a 
sealing seat (38) fitted inside the steel tube (34). 

21. A device according to Claim 14 wherein a means is provided for moving 
receiving portion (4) perpendicular to its longitudinal central axis (13). 

22. A device according to Claim 14 wherein the receiving portion (4) is widened at an 
end opposite distributor module (14) to form a service space (5) in which a centering 
ring (6) is fitted. 

23. A device according to Claim 14 wherein an axially movable hollow piston (17) is 
arranged in the distributor module (14), said piston being provided with an annular 
opposing sealing surface (18) fitting a sealing surface (19) of the receiving portion (4). 

24. A device according to Claim 23 wherein a seal (16) is fitted into a base of the 
distributor module (14) around the piston (17). 

25. A device according to Claim 14 wherein at least one supply line and at least one 
drainage line, connected to the metering unit, are connected to the distributor module 
(14). 

26. A device according to Claim 14 wherein each of the supply lines and drainage 
lines are connected to the distributor module (14) are connected to a check valve (23), 
and the ignition means (12) is fitted in the distributor module (14). 
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27. A device according to Claim 14 wherein the hollow piston (17) is provided with 
an annular seat (47, 48) on an end facing the receiving portion (4), and the stretching 
die (11) carries a radially widened portion (46) perpendicular to its longitudinal axis 
(13) on an end movable into the container to be manufactured for engagement with 
the sealing seat. 




Respectfully submitted, 

Dated: February /ft- , 2002 ^W-^^ 

Michael L. Dunn 
Attorney for Applicant(s) 
Reg. No. 25,330 
P.O. Box 10 

Newfane, New York 14108 
Telephone: (716)433-1661 
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Device for manufacturing plastics containers by means of stretch blow forming 

The invention relates to a device for manufacturing containers from a plastics 
5 material which can be formed by stretch-blowing, with a mould, the internal space of 
which corresponds to the finished container, which is held by its open end by a 
receiving portion, wherein lines connected to a metering unit are provided on the 
receiving portion, a moveable stretching die is guided through the receiving portion, 
and an ignition means is arranged in order to ignite an explosive gas mixture inside 
10 the container, and wherein heating and cooling means are provided. 

A device of the type described hereinabove for manufacturing plastics containers, for 
example bottles from polyethylene terephthalate (PET) is known from international 
published document number WO98/06559. These PET bottles are manufactured in 

15 that firstly a blank is heated to a temperature suitable for stretch blowing, of 
approximately 100 - 120°C. This blank is inserted into a tooling mould 
corresponding to the shape of the container, and a stretching pressure of at least 2 
bar, normally of 5—10 bar, is produced. With the aid of an axially, and in general 
vertically, moveable stretching die, the blank is stretched axially. Then, a blowing 

20 pressure is produced in the blank, which is in the region of 40 bar. In this way the 
wall of the blank is pressed against the inside wall of the mould, and in this way the 
container is formed. While the stretching pressure is created by blowing an 
explosive gas mixture into the blank, for example a mixture of oxyhydrogen gas and 
an inert gas, the blowing pressure is created by igniting the explosive gas mixture, 

25 and this blowing pressure presses the wall of the intermediate form, or respectively 
the partly pre-formed container, completely against the inside wall of the mould. In 
this way the PET bottle is produced. The ignition of the explosive gas mixture is 
done by a spark generator or an emission, and the explosive gas mixture is a mixture 
of an oxidising agent and a component which can be oxidised such as, for example, 

30 hydrogen, methane or the like. In the same process of stretching and blowing, by 
achieving a brief increase in temperature, sterilisation of the container to be 
manufactured is possible, so this technique is considered very advantageous. 



It has been shown, however, that when converted to technology, the containers 
manufactured with the known device could not be used industrially. They could not 
be manufactured and were not reproducible with sufficient quality with respect to 
shape and volume, and also with respect to their optical appearance. It was, for 
example, not possible to manufacture PET bottles with clearly transparent walls. To 
the extent that it was not caused intentionally or could be accounted for for specific 
reasons, it was thought that this sometimes unattractive appearance was due to 
unavoidable effects of temperature. 

The object of the invention is thus to provide a device of the type described in the 
introduction, with the aid of which plastics containers with a better appearance, for 
example with largely clearly transparent walls, can be manufactured without large 
additional expenditure. 

This object is solved in accordance with the invention in that, on its end facing the 
container, the receiving portion can be engaged in a flowable medium-tight manner 
with a distribution module, through which module the stretching die is moveably 
guided in the axial direction, extending the receiving portion, and on which at least 
one connector for flowable media is fitted, in that the at least one connector for 
flowable media can be closed for sealing the device-side interior space, and in that 
ignition means is fitted in the device-side interior space. During the manufacturing 
process, the receiver is, in one stage, in sealed engagement with the distributor 
module, and in the other stage is disengaged from the distributor module. In the 
stretching stage, the stretching die is moveably guided through the distributor 
module and thereby also axially through the receiving portion. 

In the case of one embodiment of the invention, a device-side interior space is 
formed by the parts of the device fitted together, these being the distributor module, 
receiving portion and the container located in the mould. With this embodiment, a 
flowable medium is conducted through the at least one connector for flowable media 
into the distributor module, and through this into the receiving portion and the 
container. 



With another embodiment, the device-side interior space is formed by the same parts 
of the device, wherein, however, in addition flowable medium can also be supplied 
through the stretching die to the inside of the container. 

In the case of a further embodiment, the device-side interior space is formed only by 
the container and the receiving portion arranged upon it, when, for example, the 
distributor module is separated from the receiving portion and the receiving portion 
is closed. The stretching die is conducted axially through the receiving portion, and 
said stretching die can include a supply line. It can, however, also be configured to 
be solid. 

Each of the different device-side interior spaces (according to the embodiment) can 
be closed off in the area of the single connector for flowable media or the plurality of 
connectors for flowable media. Only in a closed device-side interior space does the 
explosion caused by the ignition means arranged externally thereto produce the 
desired parameters of a brief high pressure and increased temperature. Clearly, this 
interior space can be opened up again after the termination of the manufacturing 
process. 

The advantage of the limited device-side interior space is its small volume. The 
volume in the container to be manufactured is then less critical. The container, and 
also preferably the receiving portion supporting it, are namely removed from the 
device after the respective manufacturing process, in order to be subjected to further 
processing. The device-side volume which was involved in enclosing the space for 
the explosion is, by means of the measures according to the invention, so small in 
relationship to the known device that reaction products, for example water when 
oxyhydrogen gas is used, remain in significantly smaller quantities. It has been 
established that the clouding of the container walls occurs because when 
oxyhydrogen gas is used, water formed in droplets is propelled with considerable 
kinetic energy from the inside onto the walls and there causes changes to the surface 
which in the end lead to clouding. With the first explosion, and also in the case of a 



continuous process for manufacturing only three to six containers, sufficient reaction 
product was still not formed in the device-side interior space, for example the supply 
and drainage lines, so there were hardly any water droplets present to cloud the 
internal walls of the container. With a longer continuous manufacturing process, 
because of the large number of successive explosions over time, there was, however, 
a large enough amount of reaction product (water) such that with each following 
explosion clouding of the container walls was unavoidable. 

The closing off of a small device-side interior space, which is formed only from the 
interior space of the distributor module, the receiving portion and the container 
itself, in particular does not allow any accumulation of the unwanted reaction 
product (water), in that at least container itself, and preferably from the container 
and receiving portion is removed after the explosion, and thereby the accumulated 
reaction product as well. Insignificant amounts of reaction product therefore remain 
in the remaining device-side interior space which, even in a continuous 
manufacturing process, can still be ignored after a long period. 

By means of this change in the construction technique of the device, it is 
unexpectedly possible to manufacture, without a large cost increase, plastics 
containers with a better appearance, in the case of PET bottles having largely clearly 
transparent walls. 

The invention is further advantageously configured, in that the receiving portion is 
hollow and is provided in its end facing the container with a sealing surface through 
which the stretching die is conducted moveably in the axial direction extending the 
receiving portion. The receiving portion is preferably hollow so that the stretching 
die can be moved through the whole elongately configured receiving portion from 
one of its ends axially to its opposite end. At the same time, the receiving portion 
can be connected to the distributor module in a flowable medium-tight manner by 
means of the sealing surface which extends around the space for the stretching die, 
and is thus annular. It is advantageous when the stretching die is guided through this 
annular sealing surface in a flowable medium-tight manner so that optionally a 



flowable medium, preferably gases, can be forced from the distributor module 
through the receiving portion into the container to be manufactured, without the 
gases getting outside the device. By means of the hollow configuration of the 
receiving portion, not only can the stretching die be guided through into the 
container and drawn out of it again, but flowable media can also be conducted 
between the external surface of the stretching die and the internal surface of the 
receiving portion into the container, and additionally the volume inside the receiving 
portion is kept relatively small. In particular, the space provided for the explosion 
can be limited to the device-side interior space described, ensuring that chemical 
reactions do not place in the supply lines when reaction products occur. 

It is furthermore advantageous according to the invention when the closing means 
for sealing off the device-side interior space is a non-return valve. Non-return 
valves are known per se in many various configurations. A non-return valve can be 
fitted to each connector of the distributor module when the embodiment is selected 
in which the distributor module belongs to the device which provides the device-side 
interior space. Another configuration of non-return valve can also be provided in 
addition or alternatively on the stretching die, optionally even in the stretching die, 
as will be described hereinafter with reference to a preferred embodiment. The 
device-side interior space, in the case of an advantageous embodiment, is formed by 
the container to be manufactured and the receiving portion, when this assembly can, 
for example, be separated from the distributor module. 

It is further advantageous in accordance with the invention when the stretching die is 
configured hollow and is provided with at least one outlet aperture arranged on a 
stretching die tip, at least one flowable medium inlet, and with at least one internal 
channel connecting them, and when preferably in the area of the outlet aperture there 
is fitted a non-return valve. In the case of the hollow stretching die described here, 
the non-return valve is thus located in the stretching die, and thereby in the area of 
the outlet aperture. Stretching dies for the stretch blowing process are known per se. 
The preheated blank is stretched with the aid of the respective stretching die in that 
its stretching die tip engages with the base of the blank, and pushes it away. In the 



case of the embodiment being considered here, it is possible to arrange an internal 
channel in the longitudinal direction of the stretching die such that the flowable 
medium can be pushed from its supply-side end to the opposite side in the direction 
towards the stretching die tip, and out of the outlet aperture. With this embodiment, 
at least one gas can be transported through the internal channel in the hollow 
stretching die into the space inside the container to be produced, as the flowable 
medium at the outlet aperture adjacent to the stretching die tip can be brought 
directly into the volume of the container. 

With another embodiment, in addition to the flowable medium inlet with an internal 
channel in the hollow stretching die described, connectors for flowable media can 
be provided, for example, on the distributor module, so that different gases can be 
supplied through different lines. In this embodiment too, it is always ensured that in 
the supply lines no combustion, and therefore no chemical reactions, can take place 
when, for example, the explosive gas is ignited in the volume of the container to be 
manufactured. 

In a preferred embodiment, before ignition of the explosive gas mixture, the non- 
return valve in the hollow stretching die is closed. Combustion cannot take place 
then in the internal channel in the hollow stretching die. Because the supply and 
drainage lines for the flowable medium, preferably for the gases, are closed and 
separated from the device-side interior space before the explosion, the volume for 
the chemical reaction, particularly for combustion, is entirely limited to the device- 
side interior space. With smaller amounts of flowable media involved in the 
combustion, smaller amounts of reaction products also occur, so advantageously 
there is little fear of damaging or affecting the internal surfaces of the container to be 
manufactured. In this way, the appearance of the container walls can be 
considerably improved. Moreover, all the advantages of the known stretch-blowing 
process can be made use of, including sterilisation by combustion. 

It is further advantageous according to the invention when in the area of the outlet 
aperture an ignition means is fitted inside the hollow stretching die on the side of the 



non-return valve facing away from the outlet aperture, and preferably is electrically 
connected via cables or conductor pathways to a control unit. The ignition of the 
explosive mixture of flowable media can take place almost in the centre of the 
container to be manufactured, using such a design for the hollow stretching die. 
Parts of the device set further outside the container can then be disengaged or closed 
according to the process. The actuation of the ignition means via the cable or 
conductive pathway also takes place advantageously through the hollow 
configuration of the stretching die. The connection of the non-return valve causes 
no interference, but instead it is preferably selected such that the whole internal 
channel in the hollow stretching die can be separated by means of the non-return 
valve from the explosion space, namely by closing the non-return valve. 

In a further advantageous configuration of the invention, the hollow stretching die, 
which is driven such that it is moveable in the longitudinal direction, is a steel tube 
with a cap-shaped stretching die tip on which the flowable medium outlet is 
provided as a hole structure, wherein the non-return valve is provided with a valve 
body movable with respect to a sealing seat fitted inside the steel tube, and 
preferably carrying turbulence producing means. The hollow stretching die can in 
practice be made from a steel tube of stainless steel, the stretching die tip of which is 
nevertheless provided with a cap which is exchangeable, and consequently matching 
the properties of the respective blanks to be formed, as during the process said cap 
stretches the pre-heated blank by engaging with its base. The flowable medium 
outlet is fitted to the cap-shaped stretching die tip, preferably in the end region of the 
steel tube, where the stretching die tip is connected to the steel tube by means of a 
screw or another fastening means. As far above this as possible on the stretching die 
tip, the flowable medium outlet is located. It has a hole structure. This means that at 
least one hole is arranged in the external wall of the tube such that the gases or other 
flowable media flowing through the internal channel of the hollow stretching die can 
exit from the steel tube through this hole or respectively through a suitable number 
of holes. It is also possible for the flowable medium outlet to have a different exit 
arrangement with regularly or irregularly distributed holes. A hole structure can also 
be understood as a porous body of sintered metal, ceramics or the like which can 
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then act at the same time as non-return protection. 

A preferred embodiment of the invention uses a hollow stretching die with a non- 
return valve which is also arranged in the area of the stretching die tip, however at a 
certain distance from it which is used on the one hand for receiving the flowable 
medium outlet, and on the other hand for the ignition means. The non-return valve 
in this embodiment has a valve body which can be moved with respect to a sealing 
seat inside the steel tube such that in this way the non-return valve is closed. If such 
a stretching die is arranged with strongly vertical components, preferably completely 
vertically, in the device according to the invention, the valve body exerts, by means 
of its weight, a kind of spring tensioning downwards against the sealing seat, so 
without a flowable medium flowing out of the internal channel, because of its weight 
the valve body always falls down onto the sealing seat and thereby closes the non- 
return valve. Obviously, the closing of the non-return valve can also be obtained in 
some way by building in a spring, which is necessary in particular when there is a 
non- vertical arrangement of the stretching die. Ignition takes place in any case in the 
device-side interior space, that is to say in the upper remaining space in the steel 
tube adjacent to the flowable medium outlet and outside the stretching die in the 
volume of the container, so the gas pressure increased by the explosion additionally 
presses the valve body against the sealing seat and closes the non-return valve. 

The valve body can preferably carry turbulence-producing means. In this way a 
better turbulence of the flowable media mixture is obtained when it leaves the 
stretching die. For example, the moveable valve body can be provided with 
flowable medium guides running in a spiral shape on its external surface. 
Alternatively, outlet holes can be bored diagonally in the stretching die in order to 
give the exiting flowable medium a tangential speed component. 

In the steel tube of the hollow stretching die, in other embodiments or alternatively 
in addition to the measures in the context of the embodiments described 
hereinabove, means are provided for good mixing of the flowable media. Thus, 
Christmas-tree-shaped components provided with lateral paddles can be provided in 



the hollow stretching die in order to improve turbulence of the flowable media while 
they are being conducted through. 

The cap-shaped stretching die tip can be manufactured from different materials, 
wherein it can be made of solid plastics, of a plastics-coated steel cap, or of 
ceramics. A device has also already been operated and evaluated in which the 
stretching die tip is composed of steel. The reason for using steel instead of plastics, 
and for testing it, is to avoid excessive heating, and therefore affecting of the 
external surface of the stretching die in continuous operation. 

It is advantageous according to the invention when the receiving portion is driven 
moveable perpendicularly to its longitudinal central axis. In this way it is 
unexpectedly possible to transport away a large part of the device-side interior space, 
namely the space in the hollow receiving portion, after each stretching and blowing 
process, that is to say in particular after each combustion, together with the reaction 
products adhering to the walls, from the remaining stationary device, for example, 
the distributor module with the hollow piston. All these reaction products take no 
part in the subsequent process of stretching and blowing, and in particular in the 
chemical process of combustion. The device-side interior space, which can 
nevertheless be coated with reaction products, is then limited to the space in the 
upper stretching die and in the distributor module. When an oxyhydrogen gas is 
used, so little water is taken along as a reaction product to the following combustion 
process, that affecting of the internal container walls during and after the explosion 
is not a risk. 

Furthermore, a preferred embodiment of the invention is characterised in that the 
receiving portion is widened at the end facing the distributor module to form a 
service space in which, preferably, a centring is placed. The respective container to 
be manufactured has, in the case of a PET bottle, on one long end the infilling and 
respectively pouring aperture in the form of a band with an external thread. In the 
case of the known device, the receiving portion grips around this open end of the 
container. Also according to the invention, the container to be manufactured is 
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retained most practically at its open end which is preferably in the form of a band 
with an external thread. The filling of a sterilised container is done through this 
infilling and respectively pouring aperture, which can also generally be described as 
a closure. In order that the sterile contents does not come into contact with germ- 
laden surfaces externally or internally on the closure, it would be advantageous when 
not only the inside of the container is sterilised during the combustion process in the 
process according to the invention, but the upper annular edge on the end face, and if 
possible even the thread are sterile on the outside. If according to the teaching of the 
invention the receiving portion is widened at the end where the container is received, 
there is formed an albeit small additional volume for the gas involved in the 
combustion, which adjoins the surface of the external thread and sterilises it during 
the blowing process. 

It is also preferred when in this widened service space there is fitted a centring, as 
then both the blank and the future container can be well centred and retained. 
Although the centring is an additional part, which partially fills the service space, the 
contact with the sterilising gases during and after the combustion is not hindered or 
affected by it, particularly as an edge flange additionally acts as a retainer. 

It is further advantageous according to the invention when in the preferably 
stationary distributor module a hollow piston, driven axially moveable relative to 
said module, is provided, which has on its external end opposite the receiving 
portion an annular opposing sealing surface fitting the receiving portion. The 
distributor module can be also constructed in one piece, and connected in a sealing 
manner with a correspondingly moved receiving portion such that this connection 
between the receiving portion and distributor module can be terminated in a 
controlled manner. The termination is, however, done by means of the existing 
measures particularly advantageously with the hollow piston. In order to connect the 
distributor module to the receiving portion, and respectively to disconnect it, neither 
the distributor module nor the receiving portion needs to be moved axially - 
approximately in the direction of the hollow stretching die - as the hollow piston is 
driven axially moveably, preferably pneumatically. On its external end, the hollow 
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piston carries an opposing sealing surface fitting the receiving portion, which surface 
comes into sealing engagement with the sealing surface of the receiving portion 
when the receiving portion is connected to the distributor module. After the blowing 
and sterilising process, the movement of the hollow piston is reversed, so the sealing 
surface is disengaged from the opposing sealing surface, and then the receiving 
portion can be displaced in the manner described hereinabove perpendicularly to the 
direction of its longitudinal axis. This displacement transportation takes place each 
time following a blowing-sterilising procedure in the step-wise operating 
manufacturing process. According to the invention, in the distributor module, for 
guiding the stretching die, a sealing passage can be fitted in alignment with the 
hollow piston. With this, the movement of the stretching die in the axial direction 
through the distributor module, the hollow piston hereof, the receiving portion 
connected thereafter, and into the container, and respectively out of these parts, takes 
place whether the device-side interior space remains closed off in a gas-tight 
manner. 

According to the paths of the flowable medium through the stretching die, past it or 
both of these, it can be advantageous when according to the invention at least one 
supply and connected to the metering device, and a drainage line, is connected to the 
distributor module. The drainage line serves to remove the reaction products, for 
example of the combustion gases, and optionally flowable residues. 

The supply line is connected to the metering unit, which will be described 
hereinafter in more detail with reference to a preferred embodiment. There can be 
supplied, for example, for oxyhydrogen gas, hydrogen through one supply line and a 
mixture of oxygen and an inert gas through another supply line. With this it is 
advantageous when a flowable rinsing agent is forced from a further supply line to 
drive the reaction products out of the drainage line. 

It should be noted that pressure sensors and temperature measuring devices could be 
arranged at different places in the device, preferably in the area of the distributor 
module, but also in the hollow stretching die. 
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It is also clear, that the ignition means can work on different physical principles. 
The ignition of the mixture of media takes place electrically in the most simple case 
by means of a spark discharge, made for example by a spark plug which can be fitted 
on the stretching die or on the distributor; or by means of static discharge. Other 
ignition methods are conceivable, for example by beaming electromagnetic energy, 
in the form of a laser, high frequency or microwave pulse, or with the aid of a 
catalytic procedure. 

Another advantageous embodiment of a metering unit provides the mixing of 
different flowable media directly in front of the stretching die, with directly 
following introduction into the blank. Particularly from the safety aspect, this 
represents a good compromise between the manufacturing of the mixture in a 
separate, explosion protected pressurised container and the metering unit described 
hereinabove, in which by means of metering cylinders individual flowable media 
and/or mixtures of flowable media are supplied to the device-side interior space. 

A practical embodiment is further characterised according to the invention in that in 
each of the supply and drainage lines connected to the distributor module there is 
connected a non-return valve, and the ignition means is housed in the distributor 
module. The stretching die is then surrounded by the space in the distributor 
module, the space between the stretching die and hollow piston and that between the 
stretching die and receiving portion with a gap. This gap means an annular space 
which can be seen as a channel for flowable media and can be set out accordingly. 
When set out larger, larger quantities of flowable media can be pumped into the 
container, and vice-versa. The explosion triggered by the ignition means in the 
distributor module then propagates itself very rapidly into the entire space filled with 
flowable medium. This space is limited by the non-return valves on the lines to the 
distributor module. 

In an advantageous further configuration of the invention the hollow piston has on 
its end facing the receiving portion an annular sealing seat, and the stretching die 
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carries on its end which is moveable into the container to be manufactured a radially 
widened portion perpendicular to its longitudinal axis for engaging with the sealing 
seat. This can be ball, cone or ring-shaped or the like. In this embodiment the 
stretching die is solid and can be configured with a smaller diameter with the result 
that a greater flow channel is available for the flowable medium outside the 
stretching die. This encourages a rapid, brief manufacturing process. The space 
provided for the explosion is closed off by withdrawing the stretching die and 
thereby introducing the widened portion into the sealing seat without the necessity 
for further non-return valves, wherein then the ignition means simply has to be 
arranged in the area of the receiving portion. 

Another radial widened portion of the stretching die is also conceivable in its central 
area, wherein when there it is better to describe it as a step. This widened portion 
can then also close off the space for the explosion by engaging with the sealing seat 
on the hollow piston, while the stretching die still remains in the extended stretching 
position. In this way, the process time can be ftirther reduced, as the stretching die 
does not have to be firstly withdrawn from the container before the explosion can be 
triggered. 

It can be advantageous when according to the invention the cooling means described 
in the introduction are used to separately cool the stretching die. This can indeed 
reach a temperature of 100°C or more even after several steps in the step-wise 
continuous operation, so the materials of the device are subjected to a high degree of 
stress. It is then advantageous to limit the temperature of the moveable stretching 
die, and this can be done well, despite repeated explosions, by providing suitable 
cooling means. 

Although the internal channel of the hollow stretching die was previously described 
as a supply line, clearly the supply of the mixture can also be via the distributor 
module and the removal of the reaction products correspondingly via the stretching 
die. 
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Further advantages, features and possibilities for application of the present invention 
will be evident from the following description in combination with the attached 
drawings, which show preferred embodiments. There is shown, in: 

Figure 1 in section, the transporting of blanks and completed blown containers 

by means of a distributor, 
Figure 2 a diagram of the development of pressure over time in the blank, and 

respectively the container to be manufactured, 
Figure 3a the left-hand half of a first embodiment of a metering unit, which 

continues to the right with the lines interrupted, 
Figure 3b the right-hand half of the metering unit of Figure 3b, that is to say the 

continuation of the lines from the left, with the stretch-blown 

container above right, 
Figure 3c the left-hand half of a second embodiment of a metering unit which 

also continues to the right with the lines interrupted, 
Figure 3d the right-hand half of the metering unit of Figure 3c analogous to that 

of Figure 3 b; 

Figure 4 in an enlarged scale, the upper and respectively container-side end of 

the hollow stretching die, 

Figure 5 the same end of the stretching die as in Figure 4, shown in cross- 

section, in this case in perspective, 

Figure 6 an operating state of the device, in which compared to Figure 1 the 

distributor arranged in the centre at the bottom is connected in a 
sealing manner to the receiving portion, wherein the container is pre- 
stretched and formed, 

Figure 7 another state of the stretching-blowing process, in which forming is 

done by explosion, 

Figure 8 the same step of the process as in Figure 7, however in perspective 

and partially cut away, 
Figure 9 with another embodiment, a similar process step as in Figure 6, 

wherein however the pre-stretching and forming is done by a 

differently configured stretching die, 
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Figure 10 the same embodiment as in Figure 9, but with forming by explosion, 
Figure 1 1 a similar illustration of the device as in Figures 7 and 10, wherein a 

different type of stretching die is used, and 
Figure 12 enlarged, in cross-section, the receiving portion wit the centring fitted 

above, by means of which the container to be manufactured is 

supported. 

Figure 1 shows cut-away at the top right a container 1 manufactured by the stretch- 
blowing process made from plastics, for example, PET. While the completed 
container formed and removed from the tool is labelled 1, the container partly pre- 
formed by stretching and blowing is labelled V in the following drawings. The 
container 1 is manufactured from a blank labelled 2. Only the parts of the entire 
manufacturing unit which are important for the invention are shown, while parts of 
the tool known per se are omitted, thus, for example, the mould, the interior space of 
which corresponds to the finished container 1. The retainers and rails for 
transporting the workpieces according to the arrow 3 into the processing station and 
out of it are also omitted in the drawing. The receiving portion 4 is shown, however, 
which is widened at the upper end to form a service space 5, in which a centring 6 is 
fitted. 

The container 1 to be manufactured is in this case shown as a PET bottle, which is 
arranged with its open end 7 upside down, facing downwards, and supported in the 
centring 7 and retained in a sealing manner in the receiving portion 4. 

On the receiving portion 4 lines are provided axially, later described in more detail 
according to the embodiment, which can be connected to the receiving portion 4 and 
are removable from it such that the receiving portion is freely moveable with respect 
to the lines and the tool parts carrying them. These lines are in turn connected to a 
metering unit described in more detail in Figures 3a and 3b. In Figure 1, the lines 9 
and 10 are shown, the connection of which to the metering unit is shown in Figure 
3b. It is clear that depending on the place selected for producing the mixture - the 
metering unit, distributor module or blank - the distributor module can include 



16 

several supply lines 10, 10' instead of a single supply line 10. A pressure sensor 8 in 
the distributor module can be used for process control. The second supply line 10'a 
and third supply line 10'b (the further supply lines 10') are behind the pressure 
sensor 8 in Figure 3b. 

For blowing and stretching the blank in the blown internediate stage or respectively 
the intermediate forming stage (for example, in Figure 12) in a manner known per 
se, a stretching die generally labelled 1 1 is used, which is guided axially moveably 
through the receiving portion 4. Additionally according to the embodiment of the 
device, in one place an ignition means 12 is arranged for igniting an explosive gas 
mixture inside the container 1 \ Heating and cooling devices, including the cooling 
means for the stretching die 1 1 are omitted for simplification and increasing the 
clarity of the drawings. 

In the Figures of the embodiments shown here, many parts of the device, for 
example also the stretching die 11, extend in a vertical direction from below to 
above or vice-versa, wherein the construction and functioning of the device are 
simplified when the container to be manufactured is arranged above, the receiving 
portion 4 in between, and the stationary tool parts below. In the direction of the 
longitudinal central axis 13 shown in broken lines in Figure 4, the stretching die 1 1 
also extends in the vertical with which the longitudinal central axis 13 should be 
thought of as coinciding. This longitudinal central axis also runs centrally through 
the receiving portion 4 and the blank 2 or respectively the future intermediately 
formed container 1 ' and the completed container 1 . When the respective receiving 
portion 4 is moveable in the direction at right-angles to the longitudinal central axis 
13, to transport the blanks 2 or respectively the containers 1, this transport direction 
is in the horizontal direction according to the arrow 3, while the longitudinal central 
axis is vertical. 

The receiving portion 4 can be brought into engagement by its end facing the 
container 1 or respectively the blank 2, which is always fitted above, in a flowable 
medium-tight manner with a distributor module 14. This distributor module 14 is 
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stationary and has a continuous vertical bore 15. At the bottom of this there is 
located a sealing passage 16 through which the stretching die is moveably guided 
concentrically and in a sealing manner from the outside into the distributor module 
15 and oscillating upwards and downwards. At a small distance above the sealing 
passage 16 in the inside of the distributor module 14, preferably at a distance of 
between 2 and 20 mm, there is located a hollow piston 17 which is movably driven 
relative to the stationary distributor module 14 axially in the bore 15 described, and 
thus parallel to the longitudinal central axis 13. At a distance from the internal walls 
of the hollow piston 17, the stretching die 11 moveable with respect to the parts 
described runs, which can penetrate axially in alignment with the receiving portion 
into said receiving portion, and also into the blank 2 or respectively the container 1 
held by it. 

The hollow piston 17 has on its upper, namely its outer, end 18 which faces the 
receiving portion 4, an annular opposing sealing surface 18 fitting said receiving 
portion. The hollow receiving portion 4 has on its end (below) facing the container 
1 or respectively the blank 2, an annular sealing surface 19. This matches the 
opposing sealing surface 18 of the hollow piston 17 in such a manner that when the 
hollow piston 17 moves out of the position shown in Figure 1 upwards towards the 
receiving portion 4, the opposing sealing surface 18 goes into the sealing surface 19, 
and ensures a suitable, flowable medium-tight connection. In other words, by means 
of the sealing surface 19 at the bottom on the receiving portion 4 and the opposing 
sealing surface 18 above on the hollow piston 17, the receiving portion 4 can be 
brought into flowable medium-tight engagement with the distributor module 14. By 
means of the hollow space formed by the hollow receiving portion 4 and the hollow 
piston 17, the stretching die 11 is introduced axially such that the longitudinal 
central axis is common to all the parts of the tool. 

Already in Figure 1, and particularly clearly in Figures 4 and 5, a hole 20 is shown in 
the stretching die 11, which is one of the connectors for flowable media, which are 
connected via the stationary distributor module 14. In one embodiment, a connector 
for flowable media is the access 21 to the stretching die 1 1 which is then configured 
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hollow; or with another embodiment, connectors for flowable media are labelled 9 
or 10 on the distributor module. On each connector for flowable media, non-return 
valves 23 are fitted for closing off and sealing the device-side interior space 22. 
According to the embodiment, these can have widely differing configurations, as 
will be explained in part hereinafter. The device-side interior space 22 is the space 
in the tool and in the blank 2 or respectively the container 1 , in which the explosion 
of the gas mixture takes place. 

The actual process with the ignition of the explosive gas mixture, in the embodiment 
selected here, a gas mixture, is well explained with reference to Figure 2. Over the 
time t (in ms) the pressure (in bar) is applied in the device-side interior space 22. 
The dashed line shows the conventional process. At t = 0, a mixture of hydrogen, 
oxygen and inert gas is blown in through the connectors for flowable media 9, 10, 21 
provided for the purpose, as shown approximately in Figures 6 and 9, while the 
stretching die 11 is pushed out of the distributor module 14 through the receiving 
portion 4 upwards through into the blank such that it is stretched into the 
intermediate form of the intermediate container V shown rounded. Clearly, the 
blank 2 is previously heated to preferably 120°C. Between the times ti and t 2 , the 
internal pressure is kept in the range of approximately 5 - 10 bar (stretching 
pressure), so that the hot blank 2 is stretched and thereby its diameter also increases. 
Formerly, at time t2* the internal pressure of the non-explosive gases was increased 
to a good 30 bar, and kept until time t 5 , whereby the blank 2 or respectively the 
intermediately formed container 1 ' was completely pressed against the tool mould, 
and thereby obtaining the final form of the container 1 to be manufactured, for 
example, the PET bottle. Ventilation then took place, the mould was meanwhile 
cooled, and the finished container removed from the form after time t7. 

With the new process with the explosive mixture, for example, oxyhydrogen gas, the 
stretching and blowing takes place by means of the increased internal pressure up 
until time t2 in the same way. Thereafter, however, the oxyhydrogen gas is ignited, 
whereby the pressure is briefly increased up to time t 3 to over 35 bar, and up to time 
U goes down again to below 20 bar. An inert gas or another gas physically involved 
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with the mixture but not involved in the chemical reaction is introduced at pressure 
between times U and t 6 into the interior space 22 and respectively kept there under 
pressure in order to hold the internal walls of the container 1 just manufactured 
against the internal wall of the mould, and to ensure cooling and hardening of the 
plastics material. After time U depressurisation takes place and at t 7 , the container 1 
can be removed from the tool. 

A first embodiment of the metering unit is described with reference to Figures 3 a 
and 3b. The distributor module shown in Figure 3b on the right is, in the case of the 
embodiment shown here, supplied with a gas mixture via the supply line 10'a or the 
supply line 10'b. This can be done via the respective non-return valve 23 and the 
respective valve labelled 24 via the line 8' or the line 8" from a mixing and 
pressurising cylinder 25 (Figure 3a). The latter is driven by the motor M and can 
mix various gases according to the setting of the valves 24, and supply the further 
supply line 10' by means of the line 10'a and/or 10'b. With the preferred 
embodiment taken here, the gas container 26 holds a mixture of argon and oxygen 
(alternatively with another embodiment, for example, also air). The gas container 27 
contains argon. By means of the mixing and pressurising cylinder 25, which can 
have, for example, a volume of 2 litres, oxygen can be mixed as desired with a more 
or less large amount of argon, and then supplied to the supply line 8. 

In order for oxyhydrogen gas to be an explosive gas mixture, according to Figures 3a 
and 3b oxygen is stored in the gas container 28. This is pre-compressed by means of 
a pressurising cylinder 29 with a volume of, for example 0.8 litres, to a first pressure 
of 2.5 bar, and to a stretching pressure of 10 bar. For safety reasons, further non- 
return valves 23 are connected in front of the connector for flowable media 21 in the 
stretching die 1 1 . 

Alternatively, in order to avoid the storage of large quantities of oxygen, and thereby 
to further increase the safety of the installation, the oxygen required can, for example 
also be continuously produced in the respective small amounts required in a parallel 
manner in an electrolysing unit. 
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By means of the supply line 9 connected to the metering unit, a flushing gas is 
introduced through the line 30 in the direction of the arrow 31 shown at the bottom 
right in Figure 3b, again by means of a non-return valve 23, into the distributor 
module 14. This flushing gas is, with this embodiment, compressed air, and acts to 
force out water and gas residues from the system after the explosion. 

In Figure 3b at the bottom right the zig-zag arrow in the circle is the symbol for high 
voltage generation 32. The high voltage then leads into the ignition means 12 lying 
further up, to ignite the explosion. 

Figures 3c and 3d describe a second other embodiment of a metering unit. The 
metering unit according to Figures 3c and 3d is constructed in a very similar manner 
to that according to Figures 3a and 3b, so like parts have like terms and reference 
labels. The pressure tank 25a shown in Figure 3c is different, from which tank only 
one supply line 8' leads via the valve 24 to the non-return valve 23 and from there as 
a supply line 10'a to the distributor 14. 

The first embodiment according to Figures 3 a and 3 b can be modified to obtain the 
embodiment according to Figures 3c and 3d such that when blank pressing takes 
place at under 10 bar, the mixing and pressurising cylinder 25 with its supply and 
drainage lines is replaced by the pressure tank 25a described. In said tank the gases 
are mixed, for example, the gases coming from the gas containers 26 (argon and 
oxygen) and 27 (argon) and fed to the pressure tank 25a. From this pressure tank 
25a, there is then only one supply line 8' leading to the distributor module 14, as is 
shown in Figure 3d. Instead of the mixing and pressurising cylinder 25 of Figure 3a, 
in the second embodiment of Figure 3c, oxygen can be mixed as desired with a more 
or less large amount of argon in the pressure cylinder 25a, and then supplied to the 
distributor via the supply line 10'a. 

In Figures 4 and 5 the upper or respectively the container-side end of the hollow 
configured stretching die 11. Right at the top there is located a stretching die tip 33 
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made from plastics, which in other embodiments can also be composed of steel or 
ceramics. In the present embodiment, plastics is selected so that the tip used for the 
stretching of the container 1' does not heat up excessively. By means of the 
continuing and discontinuously operating ignition means 12, the stretching die 11 
heats up, which stretching die is, in its substantial portion below the cap-shaped 
stretching die tip 33, a steel tube 34. The stretching die tip 33 is screwed via the 
holder 35 to the steel tube 34. At a small distance below the holder 35, holes 20 are 
located in the steel tube 34, which serve as outlets for flowable media in a hole 
structure. The flowable medium has to be able to leave the elongated device-side 
interior space 22 from the hollow stretching die 11, through the holes 20. The 
device-side interior space 22 is, in the case of this embodiment, an elongated internal 
channel which extends parallel to the longitudinal central axis 13, from the non- 
return valve 23 to the height of the holes 20. 

TWe ignition means 12 has, in the illustration according to Figures 4 and 5, a spark 
plug which is also parallel to the longitudinal central axis 13, and terminates 
upwardly in the area of the holes 20. The non-return valve 23 is connected below. 
The ignition device 12 is thus arranged above with respect to the non-return valve 
23, that is to say on the side facing the holes 20. On the side of the non-return valve 
23 opposite the holes 20, a cable 36 is connected which is fed from the non-return 
valve 23 parallel to the longitudinal central axis 13 downwards, as can be seen 
clearly in Figure 5. This cable 36 is electrically connected to a control unit which is 
not shown, in order to be able to ignite the explosion at any time desired. 

The non-return valve 23 in the hollow stretching die 1 1 is provided with a moveable 
valve body 37. This valve body 37 can be set up to be flowable medium-tight 
against a stationary sealing seat 38 fitted internally in the steel tube 34. It is evident 
from Figures 4 and 5 that with ignition of a gas mixture in the device-side interior 
space 22 (above the internal channel 39 described in the hollow stretching die 11) 
the over-pressure presses the valve body 37 vertically upwards against the sealing 
seat 38, and thereby triggers the functioning of the non-return valve 23. 
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With the embodiments shown here, the valve body 37 can carry turbulence 
producing means, for example, turbulence producing paddles like the branches of a 
Christmas tree, or alternatively gas outlets arranged in a spiral shape. In this way the 
turbulence of the gas mixture when leaving the stretching die 1 1 can be further 
improved. 

While in Figure 1, the distributor is shown separated from the receiving portion, so 
that the receiving portion 4 can be moved perpendicularly to the longitudinal central 
axis 13, namely in the direction of the arrow 3 (horizontally) from one station (left) 
to the next (centre or right) relative to the distributor 14, in Figure 6 the connection 
of the distributor 14 and respectively its hollow piston 17 with the receiving portion 
4 is shown. Figure 6 shows a specific operating condition. In order to produce this 
gas-tight connection between the receiving portion 4 and the distributor 14 and 
respectively its hollow piston 17, the hollow piston 17 is moveable up and down 
vertically in the direction of the longitudinal central axis. The receiving portion 4 is 
not moveable in this direction, and the distributor 14 is in any case stationary. If 
compressed air is fed via the lower pneumatic connector 40 into the cylinder within 
the continuous vertical bore 15, the hollow piston 17 then moves upwards into the 
position shown in Figure 6. (The other way around, compressed air can be fed into 
the upper pneumatic connector 40 in order to move the hollow piston 17 back down 
again into the position shown in Figure 1). 

In order to obtain the operating state shown in Figure 6, a mixture of argon as the 
inert gas, plus oxygen from the gas container 26 is fed through the supply line 8 into 
the space around the stretching die 11, and forced into the space still present as a 
(heated) blank, as the fluid arrows 41 in Figure 6 show. During this blowing out, the 
stretching die 1 1 is also pressed vertically upwards against the base of the blank 2 
such that the internal pressure plus the mechanical pressure of the stretching die 1 1 
blow out the softened plastics material of the blank into the intermediate form of the 
container 1' according to Figure 6. The supply of oxygen gas helps to support this, 
which gas is supplied via the connector for flowable media 21 below in the 
stretching die 11, and is forced through the internal channel 39 (shown in Figures 4 
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and 5) upwards to the holes 20, where the oxygen flows according to the oxygen 
arrows 42 into the volume of the intermediate container 1\ The material of the 
blank 2 lies, in the form of the intermediate container l \ more or less on the internal 
surface, which is not shown, of the moulding tool, wherein with the aid of the gases 
(41, 42) and of the stretching die 11, blowing and stretching takes place. 

Naturally, it is also possible to force the mixture of inert gas and oxygen in the 
direction of the further arrow 43 (gas mixture inlet) through the supply line 9 into the 
distributor module 14, so that it enters in the manner of the fluid arrows 41 in the 
same way as described hereinabove into the volume to be blown out. This 
constituted the pre-stretching and forming. 

The next operating state can be well explained with reference to Figure 7. Here, 
forming takes place by means of explosion. Behind the holes 20 in the hollow 
stretching die 11, there is located the ignition means 12 which obtains the signal for 
ignition by means of its cable 36, when the pre-stretching and forming is finished 
and the intermediate shape of the container 1' is obtained. By means of the ignition 
which is indicated in Figure 7 at the top by the asymmetrical star 44 (ignition), water 
is formed from the gas mixture of oxygen and hydrogen by means of the 
oxyhydrogen gas explosion, according to the formula 2H 2 + O = 2H 2 0. According 
to Figure 2, in time t 2 to time t 3 a very high pressure of over 35 bar is briefly created. 
This gas pressure ensures the contact of the still warm plastics walls on the internal 
surface of the mould, so the shape of the finished container 1 occurs, as is shown in 
Figure 7. In this state, the stretching die 1 1 is located in its position pushed out 
upwardly. In this position, the holes 20 with the ignition means 12 located behind 
them, lie clearly in the centre in the volume of the container 1 to be formed. Not 
only does the pressure ensure good forming of the container 1, but also a brief 
increase in temperature occurs so that the interior space of the container 1 is 
sterilised at the same time. 

In order that the configurations and dimensions can be better evaluated, the same 
illustrations in Figure 8 are shown in perspective and partly cut away. In order that 
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water occurring in the device-side interior space 22 die to the oxyhydrogen gas 
explosion can be ventilated and removed, the line 10 leading outwards diagonally 
downwards is provided, which line leads to the outlet 45 according to the arrow in 
Figure 3b. Additionally, the flushing gas from the line 30 via the supply line 9 for 
driving out water and other gas residues can act in a supporting manner. 

It is obvious that to obtain lower operating costs it is advantageous not to simply 
blow off the argon not involved in the chemical reaction after forming of the 
container, but rather to clean and dry it in a recovery installation and use it again. 

It can be imagined from Figure 8 that the hollow piston 1 7 is moved in the direction 
of the longitudinal central axis 13 vertically downwards after ventilation, so that the 
annular sealing surface 19 on the receiving portion below the opposing sealing 
surface 1 8 on the external end of the hollow piston 1 7 is lifted up such that the state 
according to Figure 1 is obtained again. Now, with the aid of the horizontal feed 
mechanism, which is not shown, the receiving portion 4 is moved with the newly 
formed container 1 in the direction of the arrow 3 horizontally out of the central 
position into the position shown in Figure 8 at the top right rear. At the same time 
the receiving portion 4 shown at the left front is brought with the blank 2 into the 
central position, so that the state shown in Figure 1 is obtained again. 

Another embodiment is shown in Figure 9. Here, the stretching die 11 is not 
configured hollow, but instead solid. On its upper, external, free end, it is provided 
with a ball 46. For pre-stretching and forming in Figure 9, inert gas, oxygen and in 
this case also hydrogen is blown in a similar manner to Figure 6, from below from 
the open end 7 of the container 1 ' around the stretching die 1 1 within the hollow 
piston 17 and the receiving portion 4, vertically upwards from a supply line here 
labelled 10, and in accordance with the fluid arrows 41 into the hot blank 2 such that 
with the aid of the stretching die 11 with its ball 46 (located on the tip), the 
intermediate form of the container 1 ' is formed. 

In the embodiment of Figure 9, the non-return valves 23 are active in closing off the 
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entire device-side interior space as far as inside the distributor module 14 from the 
outside. Then, the ignition means 12 fitted in the distributor module 14 in the case 
of this embodiment, which for example could be arranged in the place of the supply 
line labelled 8, can explode the oxyhydrogen gas mixture in the whole device-side 
interior space 22, from the distributor module 14 at the bottom to above in the space 
of the container 1 'still in its intermediate form. The pre-stretching and forming is 
also shown in Figure 9. 

Another, similar embodiment is shown in Figure 10, which is constructed in a 
manner similar to Figure 9, wherein, however, the ignition means 12 is arranged 
above and in the area of the opposing sealing surface 18 of the external end of the 
hollow piston 17. The explosion symbolised by the ignition star 44 is triggered 
when the stretching die 1 1 is located in its lower, withdrawn position. The external 
sealing surface of the ball 46 is then engaged with a sealing seat 47 in the hollow 
piston. The device-side interior space 22 is located in the case of this embodiment 
practically only in the area of the receiving portion 4, and the ball 46 with the sealing 
seat 47 in the hollow piston 17 acts as a non-return valve 23. 

In Figure 9, although the sealing seat 47 in the hollow piston 17 is also shown at the 
top, in the case of Figure 9, the ignition means must then be removed from the area 
of the distributor module 14 and taken upwards into the area of the receiving portion 
4. 

Another further embodiment is shown in Figure 1 1. Again, the hollow piston 17 is 
provided on its end facing the receiving portion 4 with a sealing seat 48, which has a 
similar function to the sealing seat 47 in the hollow piston 17 in the embodiment 
according to Figures 9 and 10. In Figures 9 and 10 this annular sealing seat 47, 
which tapers vertically upwards in the manner of a truncated cone, engages with the 
radially widened portion, that is to say the ball 46, which can also be configured as a 
cone, ring or the like. The ball 46 was fitted wholly on the free upper end of the 
stretching die 1 1 in accordance with Figures 9 and 10. 



26 

In the embodiment of Figure 1 1 , on the other hand, the annular sealing seat 48 in the 
hollow piston 17, which tapers vertically upwards in the manner of a truncated cone, 
engages with a shoulder 49 on the solidly configured stretching die 11. This 
shoulder 49 is located far below the free upper end of the stretching die. The 
distance from the upper free end of the stretching die 1 1 is approximately the same 
as the length of the container 1 to be manufactured plus the length of the receiving 
portion 4, both measured in the direction of the longitudinal central axis 13. The 
stretching die 1 1 thus engages by means of its shoulder 49 with the annular sealing 
seat 48 in the hollow piston 17 according to Figure 11, when the thinner part of the 
stretching die 11 is pushed up above the shoulder 49 completely up into the 
container 1 to be manufactured. The shoulder 49 can then lie on the sealing seat 48 
and closes off the device-side interior space 22 which constitutes the volume in the 
receiving portion 4 plus the volume in the container 1 to be manufactured from the 
outside. The annular space in the hollow cylinder 17 and in the distributor module 
14 outside the lower, thicker part of the stretching die 1 1 with the larger diameter is 
not subjected to the high pressure and the high temperature when the oxy hydrogen 
gas is ignited. The advantage of the embodiment of Figure 1 1 compared to that of 
Figure 10 is in that the ignition by an ignition means not shown in Figure 11, which 
is arranged, for example, in the area of the receiving portion, can trigger the 
explosion while the stretching die 11 is still conducted into its pushed forward 
"stretching position". The time taken for withdrawing the stretching die 11 
vertically downwards is thus saved. 

In the two embodiments according to Figures 9 and 10 on the one hand and also 
according to Figure 1 1 on the other hand, the stretching die 1 1 is solid, that is to say 
is not configured hollow. In both embodiments the device-side interior space 22 can 
be closed off from the outside by means of the radially widened portion (ball 46 or 
shoulder 49), without a non-return valve having to be arranged in addition. 

The further advantage of the embodiment according to Figures 9 and 10 is in that the 
diameter of the stretching die 1 1 compared to the stretching die with the hollow 
configuration can be very small, with the result that a larger free cross-section in the 
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form of the annular space around the stretching die 1 1 is available for the blowing in 
of fluid (gas mixtures). In this way time is gained, as the device-side interior space 
22 can be filled more rapidly with the desired fluid. It is also advantageous that the 
stretching die 1 1 in the embodiment according to Figures 9 and 10 is no so hot, as 
only a smaller part thereof is located in the explosion area. 

Figure 12 clearly shows the external thread of the open end 7 of the container V 
which can later be closed after filling by means of a cap. It is often desired to keep 
the cap, and in particular its internal area, including the thread, sterile. It is then 
advantageous when the external thread on the open end 7 of the container 1 ' is 
sterilised. This sterilising is done by brief heating during the explosion of the 
oxyhydrogen gas, wherein sterilising hot gas also acts in the service space 5 within 
the centring 6 upon the external thread on the open end 7 of the container 1*. With 
suitable size and construction of the service space, it is thus also possible to sterilise 
the closure later used to close the container in the same operating process. 
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List of designations 

1 container 

1 ' partly formed container or respectively intermediate blank 

2 blank 

3 arrow 

4 receiving portion 

5 service space 

6 centring 

7 open end of the container 

8 pressure sensor 
8% 8" supply line 

9 supply line 
10, 10' 10a, 10'b 

supply lines 

1 1 stretching die 

12 ignition means 

1 3 longitudinal central axis 

1 4 distributor module 

1 5 continuous vertical bore 

1 6 sealing passage 

1 7 hollow piston 

1 8 opposing sealing surface 

1 9 annular sealing surface 

20 hole 

2 1 connector for flowable media 

22 device-side interior space 

23 non-return valve 

24 valve 

25 mixing and pressurising cylinder 

26 gas container 

27 gas container (argon) 

28 gas container (hydrogen) 

29 pressure cylinder 

30 flushing gas line 

3 1 arrow 

32 high voltage generation 

33 stretching die tip 

34 steel tube 

35 holder 

36 cable 

37 moveable valve body 

38 sealing seat 

39 internal channel 

40 pneumatic connector 

41 fluid arrow 

42 H2 arrow 

43 arrow (gas mixture inlet) 
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44 star (ignition) 

45 outlet 

46 ball 

47 sealing seat in the hollow piston 

48 sealing seat in the hollow piston 

49 shoulder 
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1 . Device for manufacturing container (1, 1') from a plastics material which can 
be formed by stretch-blowing with a mould, the internal space of which 
corresponds to the finished container (1), which is held by its open end (7) by 
a receiving portion (4), wherein lines (9, 1 0) connected to a metering unit are 
provided on the receiving portion (4), a moveable stretching die (11) is 
guided axially through the receiving portion (4) and an ignition means (12) is 
arranged in order to ignite an explosive gas mixture inside the container (1'), 
and wherein heating and cooling means are provided, characterised in that 
the receiving portion (4), at its end opposite the container (1) can be engaged 
in a flowable medium-tight manner with a distributor module (14), through 
which the stretching die (11) is moveably passed axially extending the 
receiving portion (4), and on which at least one connector for flowable media 
(9, 10, 21) is fitted, in that the at least one connector for flowable media (9, 
10, 21) can be closed off in order to seal the device-side interior space (22), 
and in that the ignition means (12) is fitted in the device-side interior space 
(22). 

2. Device according to claim 1, characterised in that the receiving portion (4) is 
hollow and has on its end opposite the container (1) an annular sealing 
surface (19) through which the stretching die (1 1) is moveably passed axially 
extending the receiving portion (4). 

3 . Device according to claim 1 or 2 characterised in that the closing means for 
sealing off the device-side interior space (22) is a non-return valve (23). 

4. Device according to one of claims 1 to 3, characterised in that the stretching 
die (1 1) is configured hollow, with at least one outlet aperture (20) arranged 
on a stretching die tip (33), at least one flowable medium inlet (21) and with 
at least one internal channel (39) connecting them (20, 21), and in that 
preferably a non-return valve (23) is fitted in the area of the outlet aperture 



(20). 



5. Device according to one of claims 1 to 4, characterised in that in the area of 
the outlet aperture (20), an ignition means (12) is fitted in the hollow 
stretching die (1 1) on the side of the non-return valve (23) facing the outlet 
aperture (20), and is preferably electrically connected via the cable (36) 
running in the hollow stretching die (1 1) to a control unit. 

6. Device according to one of claims 1 to 5, characterised in that the hollow 
stretching die (11) driven moveably in the longitudinal direction is a steel 
tube (34) with a cap-shaped stretching die tip (33) on which the flowable 
medium outlet (20) is fitted in a hole structure, and in that the non-return 
valve (23) is provided with a valve body (37) moveable with respect to a 
sealing seat (38) fitted inside the steel tube (34), and preferably carrying 
turbulence producing means. 

7. Device according to one of claims 1 to 6, characterised in that the receiving 
portion (4) is moveably driven perpendicular to its longitudinal central axis 
(13). 

8. Device according to one of claims 1 to 7, characterised in that the receiving 
portion (4) is widened at the end opposite the distributor module (14) to form 
a service space (5) in which preferably a centring (6) is fitted. 

9. Device according to one of claims 1 to 8, characterised in that in the 
preferably stationary distributor module (14) a hollow piston (17) arranged 
moveably axially with respect thereto is provided, which on its external end 
facing the receiving portion (4) is provided with an annular opposing sealing 
surface ( 1 8) fitting the receiving portion. 

10. Device according to one of claims 1 to 9, characterised in that in the 
distributor module (14), for guiding the stretching die (1 1) a sealing passage 
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(16) is fitted in alignment with the hollow piston (17). 

1 1 . Device according to one of claims 1 to 1 0, characterised in that at least one 
supply line (10', 21) and one drainage line (10) connected to the metering 
unit are connected to the distributor module (14). 

12. Device according to one of claims 1 to 1 1, characterised in that in each of the 
supply lines (9, 10% 21) and drainage lines (10) connected to the distributor 
module (14), a non-return valve (23) is connected, and the ignition means 
(12) is fitted in the distributor module (14). 

13. Device according to one of claims 1 to 12, characterised in that the hollow 
piston (17) is provided on its end facing the receiving portion (4) with an 
annular sealing seat (47, 48), and the stretching die (11) carries on its end 
which is moveable into the container to be manufactured (1, 1') a radially 
widened portion (46) perpendicular to its longitudinal axis (13) for engaging 
with the sealing seat. 
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Abstract 

Device for manufacturing plastics containers by means of stretch-blow forming 

5 

A device is described for manufacturing containers (1) from a plastics material 
which can be formed by stretch-blowing with a mould, the internal space of which 
corresponds to the finished container (1), which is held by its open end (7) by a 
receiving portion (4), wherein lines (9, 10) connected to a metering unit are provided 
10 on the receiving portion (4), a moveable stretching die (1 1) is guided axially through 
the receiving portion (4), and an ignition means is arranged for igniting an explosive 
gas mixture inside the container, and wherein heating and cooling means are 
provided. 

15 In order to manufacture plastics containers with an improved appearance, for 
example, with largely clearly transparent walls, without a large additional expense 
being necessary, according to the invention it is provided that the receiving portion 
(4), at its end opposite the container ( 1 ) can be engaged in a flowable medium-tight 
manner with a distributor module (14), through which the stretching die (11) is 

20 moveably passed axially extending the receiving portion (4), and on which at least 
one connector for flowable media (8, 10, 21) is fitted, in that the at least one 
connector for flowable media (9, 10, 21) can be closed off in order to seal the 
device-side interior space (22), and in that the ignition means (12) is fitted in the 
device-side interior space (22). 

25 



Figure 1 



WO 01/12416 



2 / 14 



PCT/EP00/06604 




WO 01/12416 



4 / 14 



PCT/EPOO/06604 




WO 01/12416 



6 / 14 



PCT/EP00/06604 





WO 0 1 II 24 1 6 PCT/EP00/06604 

8/14 





WO 01/12416 PCT/EP00/06604 

11 / 14 




WO 01/12416 



12 / 14 



PCT/EP00/06604 




WO 01/12416 



14 / 14 



PCT/EP00/06604 




« .si -!l H »"H ^-H -*™S, ^..i,<M»=|i 



(12) NACH DEM VERTRAc, GBER DIE INTERNATIONALE ZUSAMMENAKBEIT AUF DEM GEBIET DES 
PATENTYVESENS (FCT) VEROFFENTL1CHTE INTERNATIONALE ANMELDUNG 



(19) Wcltorganisation fur geistiges Eigentum 
Internationales Biiro 

(43) Internationales Veroffentlichungsdatum 
22. Februar2001 (22.02,2001) 




Hill 



PCT 



(10) Internationale Veroffentlichungsnummer 

WO 01/12416 Al 



(51) Internationale Patentklassifikation 7 : 

49/12, B29K 67/00, B29L 22/00 

(21) Internationales Aktcnzeichen: 



B29C 49/46. 



PCT/EP00/06604 



(22) Internationales Anmeldcdatum: 

12. Juli 2000(12.07.2000) 



(25) Einreichungssprache: 

(26) Veroffentlichungssprache: 



Deutsch 



Deutsch 



(30) Angaben zur Prioritat: 

199 38 724.9 1 6. August 1 999 ( 1 6.08. 1 999) DE 



(71) A nm elder (fur a He Bestimmungsstaaten mit Ausnahme 
von US): TETRA LAVAL HOLDINGS & FINANCE 
S.A. [CH/CH]; 70. avenue General-Guisan, CH-1009 
Pully (CH). 

(72) Erfinder; und 

(75) Erfinder/Anmelder (nur fur US): CHATARD, Do- 
minique [FR/DE], Richard-Wagner-Strasse 5, D-69121 
Heidelberg (DE). FUCHS, Jens [DE/DE]; Guntcrsblumer 
Strassc 62a, D-55278 Uelversheim (DE). KINDINGER, 
Hans [DE/DE]; Bachgassc 3, D-646256 Wilmshausen 
(DE). KUHN, Rolf [DE/DE]; Wackernheimer Strasse 48, 
D-5521S Ingelheim (DE). RIEDEL, Thomas [DE/DE]; 
Albert-Hammann-Strasse la, D-64584 Biebesheim (DE). 

[Fortsetzung auf der nachsten Seite] 



(54) Title: DEVICE FOR THE PRODUCTION OF PLASTIC CONTAINERS BY STRETCH BLOW FORMING USING AN 
EXPLOSIVE BLOWING MEDIUM 

= (54) Bezeichnung: VORRICHTUNG ZUR HERSTELLUNG VON KUNSTSTOFFBEHALTERN MITTELS STRECKBLAS- 
^= FORMEN UNTER VERWENDUNG EINES EXPLOSIVEN BLASMEDIUMS 



< 



o 




(57) Abstract: The invention relates to a device for the production of contain- 
ers (1) from a plastic material that can be shaped by means of stretch blowing 
using a mold whose inner space corresponds to the finished container (1), said 
•container being retained by its free ends (7) by a locating part (4), whereby 
pipes (9, 10) connected to a dosing unit are provided in the locating part (4), a 
movable stretch die (1 1) is axially guided through said locating part (4) and an 
igniting device is mounted to ignite an explosive gas mixture inside the con- 
tainer. Heating and cooling devices area also provided. In order to produce 
plastic containers with a better appearance, for instance a substantially clear, 
transparent wall, without requiring additional expenditures, the locating pan 
(4) can be engaged in a solvent-tight manner with the distribution block (14) 
by the end thereof that faces the container (1), the stretching die (11) being 
movably guided through said distribution block in the axial extension of the 
locating part (4) and in which at least one solvent connection (8, 10, 21) is 
provided, the at least one solvent connection (9, 10, 21) can be closed to seal 
off the inner space (22) located on the device side and the igniting device is 
placed in the inner space (22) on the device side. 

(57) Zusammenfassung: Beschrieben wird cine Vorrichtung zur Herstellung 
von Behaltern (1) aus einem durch Streck-Blasen verformbaren Kunststoff nut 
einer Form, deren Innenraum dem fertigen Behalter (1) entspricht, der an sei- 
nem offenen Ende (7) von einer Aufnahme (4) gehalten ist. wobei mit einer 
Dosiereinheit vcrbundene Leitungen (9, 10) an der Aufnahme (4) vorgesehen 
sind, ein beweglicher Streckstempel (11) axial durch die Aufnahme (4) gefuhrt 
ist und eine Zundeinnchtung angeordnet ist, urn ein explosives Gasgemisch 
innerhalb des Behalters zu zunden, und wobei Heiz- und Kuhleinrichtungen 
vorgesehen sind. Urn auch Kunststoffbehalter mit besserem Erschcinungsbild 
herzustellen, zum Beispiel mit weitgehend klar durchsichtiger Wandung, ohne 
dass grosser Mehraufwand erforderlich ist, wird erfindungsgemass vorgese- 
hen, dass die Aufnahme (4) an lhrem dem Behalter 
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Riedel 



Family Name 
or Surname 



Inventor's 
lfllUIf 



tli'^lDesFieim 

Residence: City 



Date>^ 



Albert-Hammann-Strasse 1a 

Mailing Address 



State 



uermany 

Country 



German 

Citizenship 



Mailing Address 



Biebesheim 



City 



State 



D-64584 

ZIP 



Germany 

Country 



Burden Hour Statement This form is estimated to take 21 minutes to complete Time will vary depending upon the needs of the individual case Any comments 
on the amount of time you are required to complete this form should be sent to the Chief Information Officer. U S Patent and Trademark Office, Washington, 
DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO* Assistant Commissioner for Patents, Washington, DC 20231 
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1 DECLARATION 


uiu iu d uoiiouian oi information unless it contains a valid OMB control number 

ADDITIONAL INVENTOR(S) 
Supplemental Sheet 




Page 1 of 1 i 



Name of Additional Joint Inventor, if any: 



□ A petition has been filed for this unsigned inventor 



Hans 

Given 
Name 


Kindinger j 

Family Name | 
or Surname \ 


Inventor's 

Signature * 




vviimsnausen 

Residence: City 


State 


ciermany 

Country 


cjerman 1 

CitizenshiD 1 


tf achgasse 3 1 

Mailing Address 1 


Mailing Address I 


vviimsnausen 

City 


State 


U-64b2bb I Germany 1 


Name of Additional Joint Inventor, if any: 


\ □ A petition has been filed for this unsigned inventor I 



Rolf 

Given 
Name 


Kuhn 

Family Name I 
or Surname 1 


Inventors , 4 y 

Signature \S _> \\\' 






Pate^ 1 


Ingeineim 

Residence: City 


1 State 


Germany 

Country - 


German , : 

Citizenship | 



Mailing Address 



ingeiheim 




U-bb^18 


1 (Jermany 1 


City 


| State 


ZIP 


1 Country jj 



Name of Additional Joint inventor, if any: 



□ A petition has been filed for this unsigned inventor 



Thomas 



Given 



Riedel 



Family Name 



- or Surname 




Residence: City 


1 State 1 


Germany ]\ts^> 

Country 


German 1 

CitizenshiD 1 


MiDen-nammann-strasse la ~ — c 1 

Mailing Address 1 


Mailing Address | 


Biebesheim 

City 


State 


D-64584 Germany j 

ZIP Country I 



on theWmni nt n ^^^13^ , ™ complete, i ime win vary depending upon the needs of the individual case. Any comments 

DC 2023? DO NO? ^^^r^n^r^S^^ ^°^^ e A S ^ t0 the Ch,ef '"formation Officer, U.S. Patent and Trademark Office, Washington. 

20231 DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO: Assistant Commissioner for Patents, Washington, DC 20231 . 
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DUNN & ASSOC. , P.C. 



7164331665 P. 04 



Under the Paperwork Reduction Act of 1995, no persons 


jl O O "■]!■■ d: J iS Ei 1 ^ O ii a S-.O .2 

PTQ/S8/Q2A (10-00) 
Approved for use through 10/31/2002. OMB 0651-0032 
U.S. Patent and Trademark Office; U.S DEP ARTM ENT OF COMMERCE 
are required to respond to a collection of information unless it contains a vaJld OMB control number. 


DECLARATION 




ADDITIONAL INVENTOR(S) 
Supplemental Sheet 

Page 2 of 2 



Name of Additional Joint Inventor, if ^ny; 



□ A petition has been filed for this unsigned inventor 



G 



Eberhard 



Given 
Name 




Family Name 
or Surname 



Sendobry 



Inventor's y 
Signature <\ 



Germany 

Country 



Rimbach 

u— 

Rasidence: City 



State 



German 

Citizenship 



Kantstrasse 12a 

Mailing Addreaa 



Mailing Address 

Rimbach 

City : 



U-b4bb8 

ZIP 



State 



uermany 



Name of Additional Joint Inventor, if any: 



□ A petition has been filed for this unsigned inventor 



Given 
Name 



Rudiger 



Wlach 



Family Name 
or Surname 



Inventor's \/ 
Signature 



buneiDoxri 

Residence: C 



Germany %> 



KZ. 

Pate 

German 

Citizenship 



fry 

lm Espenloh 12a 

Mailing Ad dreg a 



State 



Country 



Mailing Address 

Buttelborn 

City ; 



State 



ZIP 



Ciermany 
Country 



Name of Additional Joint Inventor, if Any: 



Lothar 



Given 
Name 



A petition has been filed for this unsigned Inventor 



Inventor's y 



iroen 

Residence: Cjt 



532 



Residence: City 

Karbener weg bb 

Mailing Address 



Wilhelm 



Family Name 
or Surname 



State 



Germany 

Country 



German 



Citizenship 



Mailing Address 



Karben 



City \ 



State 



D-61184 

ZIP 



Germany 

Country 



Burden Hour Statement: This form la estimated to take 21 
on the amount of time you are required to complete this 
DC 20231 k DO NOT SEND FEES OR COMPLETED 



njlnutes to complete. Time win vary depending upon the needs of the Individual case. Any comments 
form should be sent to the Chief Information Officer. U.S. Patent and Trademark Office, Washington. 
FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231. 



:L O.Q MkK? Sr.* thsr O & O U 4'L.P S: 



pto/sb/8i to: -on 

Appiovcd tot UiC through 10/31/2002 OMB 0651 -0035 
U S Patent and i radcnui k OiliLC, U S DkPAR'l MhNT OF COMM L'RCT 





Application Number 


10/049.559 




Filing Date 




POWER OF ATTORNEY OR 


First Named Inventor 


Dommiaue Chatard 


Title 


Device for the Pioduclion of Plasm. Containers by Stietch 
Blow Fonmnc Using an Explosive Blowing Medium 


AUTHORIZATION OF AGENT 


Group Art Unit 


Not yet assigned 




Examiner Maine 


Not yet assigned 




Attorney Docket Number 


WSP 203 US 



I hereby appoint: 

I I Practitioners at Customer Number 
OR 

[3 Practitioners ) named below 



Place Customer 
Number Bar Code 
Label here 



Name 


Registration Number 


Michael L. Dunn 


25,330 


Howard M. Ellis 


25,856 


Roben P. Simpson 


33,034 







as my/our attorney(s) or agent(s) to prosecute the application identified above, and to transact all business in the United 
States Patent and Trademark Office connected therewith. 



Please change the correspondence address for the above-identified application to: 
□ The above-mentioned Customer Number. 
OR 

PI Practitioners at Customer Number 
OR 



Place Customer 
Number Bar Code 
Label here 





Firm or 

Individual Name 


Michel L. Dunn 
Dunn & Associates 


Address 


P.O. Box 10 


Address 




City 


Newfane 


State New York j Zip 14108 


Country 


U.S A. 


Telephone 


716-433-1661 Fax 716-433-1665 



I am the: 

U<] Applicant/Inventor. 

Assignee of record of the entire interest. See 37 CFR 3.71 . 
Statement under 37 CFR 3 73(b) is enclosed. {Form PTO/SB/96). 



Name ' 


Dominique Chatard /' 

Ml ^ 


Signature i 






Date 


C><£. <s> 4- ■ -Zoo 2, 



Submit multiple forms if more than one signature is required, see below*. 



Eg} * Total ol ^ffiorms are submitted 



Burden Hour Statement I Ins form is estimated to take 3 minutes to complete lime will \arv depending upon the "eedb of the individual case Any comments on the 
amount of tune vou aie required to compete urn form should be sent to t ie Chief Information Officer. U S Patent and iradenurk Office, Washington, D C 20231 DO 
NOT SEND , EES OR COMPLfc f ED I ORMS IO 1 HIS A DDK ESS SEND TO Assistant Commissioner for Patents, W • slmijion. D C 20231 
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Approved for use through 10/31/2002. OMB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 





Application Number 


10/049,559 




Filing Date 




POWER OF ATTORNEY OR 
AUTHORIZATION OF AGENT 


First Named Inventor 


Dominiaue Chatard 


Title 


Device for the Production of Plastic Containers by Stretch 
Blow Forming Using an Explosive Blowing Medium 


Group Art Unit 


Not yet assigned 




Examiner Name 


Not yet assigned 




Attorney Docket Number 


WSP:203 US 



I hereby appoint: 

I I Practitioners at Customer Number 
_ OR 

UZj Practitioner(s) named below: 



Place Customer 
Number Bar Code 
Label here 



Name 



Registration Number 



Michael L. Dunn 



25,330 



Howard M. Ellis 



25,856 



Robert P. Simpson 



33,034 



as my/our attorney(s) or agent(s) to prosecute the application identified above, and to transact all business in the United 
States Patent and Trademark Office connected therewith. 



Please change the correspondence address for the above-identified application to: 
I I The above-mentioned Customer Number. 

OR 

I I Practitioners at Customer Number 
OR 



Place Customer 
Number Bar Code 
Label here 



Firm or 

Individual Name 



Michel L. Dunn 
Dunn & Associates 



Address 



P.O. Box 10 



Address 



City 



Newfane 



State 



New York 



Zip 



14108 



Country 



U.S.A. 



j 716-433-1665" 



Telephone 



716-433-1661 



Fax 



I am the: 

^ Applicant/Inventor. 

[~l Assignee of record of the entire interest. See 37 CFR 3.71. 

Statement under 37 CFR 3. 73(b) is enclosed. (Form PTO/SB/96). 



SIGNATURE of Applicant or Assignee of Record 



Name 



Signature G[ 



Jens Fuchs 





Date 



NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. 
Submit multiple forms if more than one signature is required, see below*. __ 



El *Tota1 of $8 forms are submitted. 



Burden Hour Statement: This form is estimated to take 3 minutes to complete. Time will vary depending upon the needs of the individual case. Any comments on the 
amount of time you are required to compete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, D.C. 20231. DO 
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO- Assistant Commissioner for Patents, Washington, D.C. 2023 1 
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Approved for use through 10/31/2002. OMB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 





Application Number 


10/049,559 




Filing Date 




POWER OF ATTORNEY OR 
AUTHORIZATION OF AGENT 


First Named Inventor 


Dominiaue Chatard 


Title 


Device for the Production of Plastic Containers by Stretch 
Blow Forming Using an Explosive Blowing Medium 


Group Art Unit 


Not yet assigned 




Examiner Name 


Not yet assigned 




Attorney Docket Number 


WSP.203 US 



I hereby appoint: 

I I Practitioners at Customer Number 
OR 

Cx] Practitioner(s) named below: 



— > 



Place Customer 
Number Bar Code 
Label here 



Name 


Registration Number 


Michael L. Dunn 


25,330 


Howard M. Ellis 


25,856 


Robert P. Simpson 


33,034 







as my/our attorney(s) or agent(s) to prosecute the application identified above, and to transact all business in the United 
States Patent and Trademark Office connected therewith. 



Please change the correspondence address for the above-identified application to: 
l~l The above-mentioned Customer Number. 
OR 

I I Practitioners at Customer Number 

OR 



Place Customer 
Number Bar Code 
Label here 



1X1 Firm or 


Michel L. Dunn 








Individual Name 


Dunn & Associates 








Address 


P.O. Box 10 


Address 




City 


Newfane 


State 


| New York Zip 


14108 


Country 


U.S.A. 


Telephone 


716-433-1661 


Fax 


| 716-433-1665 





I am the: 

^ Applicant/Inventor. 



□ Assignee of record of the entire interest. See 37 CFR 3.71 . 

Statement under 37 CFR 3. 73(b) is enclosed. (Form PTO/SB/96). 



SIGNATURE of Applicant or Assignee of Record 



Name 


Hans Kindinger 


Signature ° 




Date ^ 


/ oo. ox 



NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. 
Submit multiple forms if more than one signature is required, see below*. 
El Total of j6$ forms are submitted. 

Burden Hour Statement. This form is estimated to take 3 minutes to complete Time will vary depending upon the needs of the individual case. Any comments on the 
amount of time you are required to compete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, D C. 20231 DO 
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO. Assistant Commissioner for Patents, Washington, D C. 20231 
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Approved for use through 10/31/2002 OMB 0651-0035 
U.S Patent and Trademark Office, U S DEPARTMENT OF COMMERCE 



Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number 





Application Number 


10/049,559 




Filing Date 




POWER OF ATTORNEY OR 
AUTHORIZATION OF AGENT 


First Named Inventor 


Dominiaue Chatard 


Title 


Device for the Production of Plastic Containers by Stretch 
Blow Forming Using an Explosive Blowing Medium 


Group Art Unit 


Not yet assigned 




Examiner Name 


Not yet assigned 




Attorney Docket Number 


WSP 203 US 



I hereby appoint: 

i~l Practitioners at Customer Number — > 
OR 

D><3 Practitioner(s) named below: 


Place Customer 
Number Bar Code 
Label here 




Name 


Registration Number 


Michael L. Dunn 


25,330 


Howard M. Ellis 


25,856 


Robert P. Simpson 


33,034 






as my/our attorney(s) or agent(s) to prosecute the application identified above, and to transact all business in the United 
States Patent and Trademark Office connected therewith. 


Please change the correspondence address for the above-identified applicant 
□ The above-mentioned Customer Number. 
OR 

f~l Practitioners at Customer Number -» 
OR 


>n to: 

Place Customer 
Number Bar Code 
Label here 




^ Firm or 

Individual Name 


Michel L. Dunn 
Dunn & Associates 


Address 


P.O. Box 10 i 


Address 




City 


Newfane | 


State | New York Zip 14108 


Country 


U.S.A. 


Telephone 


716-433-1661 Fax | 716-433-1665 ! 


I am the: 

[X] Applicant/Inventor. 

□ Assignee of record of the entire interest. See 37 CFR 3.71. 

Statement under 37 CFR 3. 73(b) is enclosed. (Form FTO/SB/96). 


SIGNATURE of Applicant or Assignee of Record 


Name 


Rolf Kuhn 


Signature \s 




Date (s 




NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. 
Submit multiple forms if more than one signature is required, see below*. 


[X] Total of &g forms are submitted | 



Burden Hour Statement This form is estimated to take 3 minutes to complete. 1 ime will vary depending upon the needs of the individual case Any comments on the 
amount of time you are required to compete this form should be sent to the Chief Information Officer, U S Patent and Trademark Office Washington, D C 20231 DO 
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO Assistant Commissioner for Patents, Washington, D C 2023 1 



PTO/SB/81 (02-01) 
Approved for use through 10/31/2002 OMB 0651-0035 
U.S Patent and Trademark Office, U S DEPARTMENT OF COMMERCE 





/\p|ji icaiion r^umoer 


1 A /A AC\ CCA 

10/049,559 




Filing Date 




POWER OF ATTORNEY OR 
AUTHORIZATION OF AGENT 


First Named Inventor 


Dominiaue Chatard 


Title 


Device for the Production of Plastic Containers by Stretch 
Blow ForminR Using an Explosive Blowinn Medium 


Group Art Unit 


Not yet assigned 




Examiner Name 


Not yet assigned 




Attorney Docket Number 


WSP 203 US 



I hereby appoint: 

□ 



Practitioners at Customer Number 
OR 

Practitioner(s) named below: 



Place Customer 
Number Bar Code 
Label here 



Name 


Registration Number 


Michael L. Dunn 


25,330 


Howard M. Ellis 


25,856 


Robert P. Simpson 


33,034 







as my/our attorney(s) or agent(s) to prosecute the application identified above, and to transact all business in the United 
States Patent and Trademark Office connected therewith. 



[X] Firm or 

Individual Name 


Michel L. Dunn 
Dunn & Associates 


Address 


P.O. Box 10 


Address 




City 


Newfane 


| State 


1 New York 1 Zip 


1 14108 


Country 


U.S.A. 


Telephone 


716-433-1661 


| Fax 


| 716-433-1665 





Please change the correspondence address for the above-identified application to: 
I I The above-mentioned Customer Number. 
OR 

□ Practitioners at Customer Number 
OR 



Place Customer 
Number Bar Code 
Label here 



I am the: 

Applicant/Inventor 



□ Assignee of record of the entire interest. See 37 CFR 3.71. 

Statement under 37 CFR 3. 73(b) is enclosed. (Form PTO/SB/96). 



SIGNATURE of Applicant or Assignee of Record 



Name 


Thomas Riedel 


Signature w 




Date f 





NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. 

Submit multiple forms if more than one signature is required, see below*. 

Q *Tota1 of /ftforms are submitted ~~ 



Burden Hour Statement This form is estimated to take 3 minutes to complete Time will vary depending upon the needs of the individual case Any comments on the 
amount of time you are required to compete this form should be sent to the Chief Information Officer, U S. Patent and Trademark Office, Washington, D C 20231 DO 
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO Assistant Commissioner for Patents, Washington, D C 20231 
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DUNN & ftSSOC. , P.C. 



Under the Paperwork Reduction Act of I99S. no person 



PlO/SB/81 (02-01) 
Approved for use through 10/31/2002- OMB 0651^0035 
U S Palcni and Trademark Office; U.S. DEPARTMENT OF COMM £KCh 



POWER OF ATTORNEY OR 
AUTHORIZATION OF AGENT 



Application Number 


1 n/fVlQ SSQ 


Filing Date 




Fir$t Niimvd Inventor 


Dominiaue Chalard 


Title 


Device ftr the PrvdutfiMn urPltwIw; Container* by Slrclch 
Dlow ForminK UiinR an Explosive Dlowina Medium I 


Group Art Unit 


Not yet assigned 


Examiner Name 


Not yet assigned 


Attorney Docket [Number 


WSP.203 US 



1 hereby appoint: 
□ 



Practitioners at Customer Number 
OR 

Practitioners) named below: 



Place Custttmer 
Number Bar Code 
Label here 



Name 



Registration Number 



Michael L, Dunn 



Howard M. Ellis 



25,330 



25,856 



Robejrt P, Simpson 



33,034 



as my/our attomey(s) or agent(s) to prosecute 
States Patent and Trademark Office connects 



the application identified above, and to transact all business in the United 
d therewith. 



Please change the correspondence address fc(r the above- identified application to: 
[ 1 The above-mentioned Customer Number 1 

OR 

[ I Practitioners at Customer Number 
OR 



Place Customer 
Number Bar Code 
Label here 



Firm or 

Individual Name 



Michel L. Dunn 
Dunn & Associates 



Address 



P.O. Box 10 



Address 



I New York [ Zip 



City 



Newfane 



Stale 



14108 



Country 



U.S.A. 



Telephone 



716-433-1661 



Fax 



716-433-1665 



1 am the: 

[X] AppHc ant/Inventor. 

HI ; Assignee of record of the entire interest. 

Statement under 37 CFR 3. 73(b) is e nclosed 



Sec 37 CFR 3.71. 

(Form PTO/SB/96), 



SIGNATURE of Applicant or Assignee of Record 



Name 



Eberhard Sendobry 

J- 





Signature 



Date i 



NOTE: Signatures of all the inventors or assignees 
Submit multiple forms if more than one signitmi 



of record of the entire interest or their representative(s) are required. 
e is required, see below*. 



B * total of 8 forms are submitted. 



bLiAlcajHour Statement; This form b estimated to tnke 3 minjuies 
amount to f time you arc required to compete this form should t>e 
NOT SEND Flirts Q R COMPI X-TT-D FORMS TO THIS ADDRESS 



to complelc, Time wt 11 vary depending upon ihe needs ol'thc individual ease. Any conimcnLi on the 
sent to the Chic fTrfoTmn Hon Officer, U-S- Patent jind Tr4demark Ollke, Washing ton. D.C. 20231. DO 
SS. SPNDTO Ax.six«anl Commix* lunar llir PaLunLi, Waitliu^lOii. D C. 2023 J 



ftPR-24-2002 14^15 



DUNN & ASSOC . , P . C . 



Und<r the Paperwork Reduction Act of 1095, no person 1 



li !f"ii jp-i S«ii Q ''■ 



7164331665 



P. 08 

•U„4j«. il h fi"'" 



PTO/SR/81 (02-01) 
Approved for use through LO/31/2002. OMD 0651-0035 
U.S. Patent and Trademark Otr!qc T U.S. DRPARTMFjNT OF COMMERCE 



POWER OF ATTORNEY OR 
AUTHORIZATION OF A&ENT 



Application Number 


10/049,559 


Filing Date 




First NQinerf Inventor 


Dominiauc Chatard 


Title 


Device for the Production of Plastic Container* hy Stretch 
Blow Formmp; UsinR .in Explosive D lowing Medium 


Group Art Unit 


Not yet assigned 


Examiner Name 


Not ycl aligned 


Attorney Docket Number 


WSP:203 US i 



1 hereby appoint: 

□ Practitioners at Customer Number 
OR 

^ = Practitioner^) named below: 



Place Customer 
Number Bar Code 
I,qbel here 



Name 



Registration Number 



Michael L, Dunn 



25,330 



Howard M. Ellis 



25 3 X56 



Robert P, Simpson 



33.034 



tic tb 



as my/our attorney(s) or agcnt(s) to prosccullc the application identified above, and to transact all business in the United 
States Patent and Trademark Office connected therewith. 



Please change the correspondence address fqr the above-identified application to: 
fi The above-mentioned Customer Numbcjr. 
OR 

[~l PracUtioncrs at Customer Number 
OR 



Place Customer 
Number Bar Code 
Label here 



El 



Firm or 

Individual Name 



Michel L. 
Dunn & 



Duiin 
Associates 



Address 



P.O, Box 10 



Address 



1 New York 1 Zip 



City 



Ncwfane 



State 



14108 



Country 



U.S.A. 



) 716-433-1665 



Telephone 



716-433-1661 



Fax 



1 am the: 

[x3 Applicant/Inventor. 



I 



n Assignee of record of the entire interes 
: Statement under 37 CFR 3. 73(b) is eni; 



t. See 37 CFR 3.71. 
losecL(Porm PTO/SB/96). 



SIGNATURE of Applicant or Assignee of Record 



Name 



Rudiger Wlach 

7 K 



Signature^ 



Date \ 



NOTjE: Signatures of all the inventors or assignees 
Submit multiple forms if more than one signaturi 



of record of the entire interest or their representative(s) are required. 
c is required, sec below*. 



*Total of 8 forms arc submitted. 



Garden 'I IOllt SLilfimtnL Thi* ibrm lit eSu'inaled tu Lite 3 miHultrx til complete, rime will vary depending uppn the needs oF the individual c.aK. Any CQTamenli rm the 

aitTDiuujof time you arc required to compote this form should be sent to the Chief information Officer. U.S. Pau.ni and Trademark Oflict-, Wuhuigiuii. D.C. 20231 . DO 
NOT SEND FEES OR COMPLETED FORMS TO THIS ADD 1ESS. SEND TO: Assistant Commissioner for Patents, Washington, D.C 2023 1 



PPR-24-2002 14=16 



DUNN 8c ASSOC. , P.C. 



7164331665 P. 09 



rro/sB/8i (02-ot) 

Approved for use through 10/3 1/2002. OMB 0651-0035 
U S. Patent and Trademark Office; U.S. DEPARTMENT Ol- COMMERCE 







Application Number 


10/049,559 






Filing Date 




POWER OF ATTORNEY 
AUTHORIZATION OF A< 


( OR 
?ENT 


First Named Inventor 


Dominiaue Chatard 


Title 


Pcvicc foi dte Production of Hltftu Ooniiiners hy Stretch 
Blow ForrrunR Usina an Explosive Blowmc Medium 


Group Art Unit 


Not yet assigned 






Examiner Name 


Not yet unsigned 






Attorney Docket Number 


WSP:203 US 



I hereby appoint: 

PI Practitioners at Customer Number 
OR 

^ Pracntaoner(s) named below: 



Place Customer 
Number Bar Code 
La/pel here 



Name 



Registration Number 



Michael L- Dunn 



3^ 



Howard M Ellis 



Robert P. Smpsqn 



as my/ our attomcy(s) or agcnt(s) to prosecute the application identified above, and to transact all business in the United 
States Patent and Trademark Office connected therewith. 



Please change the correspondence address fcr the above-identified application to; 
PI The above-mentioned Customer Number. 

OR 

D Practitioners at Customer Number 
OR 



Place Customer 
Number Bar Code 
Label here 



Firm or 
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